Phylogenetic relationships among cultivated Allium species from restriction enzyme analysis of the chloroplast genome.
The genus Allium contains many economically important species, including the bulb onion, chive, garlic, Japanese bunching onion, and leek. Phylogenetic relationships among the cultivated alliums are not well understood, and taxonomic classifications are based on relatively few morphological characters. Chloroplast DNA is highly conserved and useful in determining phylogenetic relationships. The size of the chloroplast genome of Allium cepa was estimated at 140 kb and restriction enzyme sites were mapped for KpnI, PstI, PvuII, SalI, XbaI, and XhoI. Variability at restriction enzyme sites in the chloroplast DNA was studied for at least three accessions of each of six cultivated, old-world Allium species. Of 189 restriction enzyme sites detected with 12 enzymes, 15 mutations were identified and used to estimate phylogenetic relationships. Cladistic analysis based on Wagner and Dollo parsimony resulted in a single, most-parsimonious tree of 16 steps and supported division of the species into sections. Allium species in section Porrum were distinguished from species in sections Cepa and Phyllodolon. Two species in section Rhiziridium, A. schoenoprasum and A. tuberosum, differed by five mutations and were placed in separate lineages. Allium cepa and A. fistulosum shared the loss of a restriction enzyme site and were phylogenetically closer to each other than to A. schoenoprasum. This study demonstrates the usefulness of restriction enzyme site analysis of the chloroplast genome in the elucidation of phylogenetic relationships in Allium.